Solvent-exposed serines in the Gal4 DNA-binding domain are required for promoter occupancy and transcriptional activation in vivo.
The yeast transcriptional activator Gal4 has long been the prototype for studies of eukaryotic transcription. Gal4 is phosphorylated in the DNA-binding domain (DBD); however, the molecular details and functional significance of this remain unknown. We mutagenized seven potential phosphoserines that lie on the solvent-exposed face of the DBD structure and assessed them for transcriptional activity and DNA binding in vivo. Serine to alanine mutants at positions 22, 47, and 85 show the greatest reduction in promoter occupancy and transcriptional activity at the MEL1 promoter containing a single UASGAL . Substitutions with the phosphomimetic aspartate restored DNA-binding and transcriptional activity at serines 22 and 85, suggesting that they are potential sites of Gal4 phosphorylation in vivo. In contrast, the serine to alanine mutants, except serine 22, were fully proficient for binding to the GAL1-10 promoter, containing multiple UASGAL sites, although they had a reduced ability to activate transcription. Collectively, these data show that at the GAL1-10 promoter, functions of the DBD in transcriptional activation can be uncoupled from roles in promoter binding. We suggest that the serines in the DBD mediate protein-protein contacts with the transcription machinery, leading to stabilization of Gal4 at promoters.